At present, the research of single-photon is a hot topic, it has been widely applied in quantum measurement, quantum entanglement and quantum information. In this paper, we have proposed a new single photon theory, which is the vector potential A rotation at the vertical motion direction of photon, it can produce the microscopic electric field and magnetic field, and they satisfy the Maxwell equations. We have calculated photon spin, momentum, energy, and found there are left-handed and right-handed photon. In addition, we study the multi-photon theory and the dynamics theory between photons interaction. On this basis, we have further given the compound structures of electron, proton, neutron, neutrino, π meson, dark matter with the photon structural theory, and calculated their mass, charge and spin.
Introduction
The wave theory of light was put forward by Huyghens and was later proved by interference and diffraction experiments, which became the greatest achievements of the 19 th century. In order to explain the spectrum of black-body radiation,
Planck postulated the process of emission and absorption of radiation by atoms occurs discontinuously in quanta, i.e., the emission of black-body was energy quantization with value of ω  [1] . In 1902, Lenard discovered that energy of electrons in photoelectric effect does not depend on the intensity of light, while it depends on the light frequency [2] . In 1905, Einstein pointed out that the discovery of Lenard meant that energy of light is in a form of localized light quanta [3] . The proof that Einstein light quanta behave as particles was given by 
where x e , y e and z e are the unit vector of x axis, y axis and z axis.
With Equation (1), we obtain the equations of vector potential A 
From Equations (1)- (4), we find the photon electric field E and magnetic field B  , A V ω ε ω =  (10) where V ω is photon volume. the photon momentum p is 
with Equations ( (2) and (9)), we can give the relation between photon electric field intensity and energy, it is
By the rotation of photon vector potential, we can obtain all information of photon, such as photon electric field, magnetic field, energy, momentum and spin, and the photon frequency (the vector potential rotation frequency). The Equation (10) gives out the microscopic expression of the Planck constant  , it is in relation to vector potential amplitude 0 A , vector potential rotation frequency ω and photon volume V ω . From Equation (12), we find the photon relationship are: ⊥ E A and E lag A angle π 2 , || − B A, ⊥ B E , they are in the same plane, and are clockwise rotation at angular frequency ω , the S and p are perpendicular to the plane. The Equations (9)-(12) describe the photon as a particle. So, photon has wave-particle duality in the theory.
2) The photon moves along the +z direction, and the vector potential A rotates anticlockwise, the rotation angular frequency is ω , it is shown in Figure 4 .
the vector potential A rotation should generate photon electric field and magnetic field, they are 
The vector potential A , electric field E , magnetic field B , momentum p and spin S are shown in Figure 5 . Their relationship are: ⊥ E A and E ahead E angle π 2 , || B A , ⊥ B E , they are in the same plane, and are anticlockwise rotation at angular frequency ω . The spin S and momentum p are in the same direction, it is called left-handed photon.
3) The photon moves along the −z direction, and the vector potential A rotates clockwise, the rotation angular frequency is ω . It has electric field, magnetic field, energy, momentum and spin, and the spin S and momentum p are in the same direction, it is left-handed photon.
4) The photon moves along the −z direction, and the vector potential A rotates anticlockwise, the rotation angular frequency is ω , it has electric field, magnetic field, energy, momentum and spin, and the spin S and momentum p are in the opposite direction, it is right-handed photon.
For the four kinds of motion form of photon, we can find the vector potential A , electric field E and magnetic field B are in the same plane and orthogonality, the spin S and momentum p are perpendicular to the plane.
The A , E and B are all rotation at angular frequency ω , but the relative direction between them are different, and the S and p direction are also different at the four kinds of motion form of photon.
The Photon Dynamics Theory
We know that photon has electric field, magnetic field and spin, which lead to interaction between the photons. For the two photons, there are interaction between their electric fields, magnetic fields and spins, when the directions of electric field E , magnetic field B and spin S of two photons are same Figure 5 . 
the total interaction potential energy is With the photon dynamics theory, we can give the following results:
1) Two photons can condensed into mass particle
For the two photons of vector potential A and − A , their rotation angle frequency ω , and motor direction are same, they can condense into photoncouple, it is shown in Figure 6 . With Equation (23), we can find the two photons should be in the balance state, since they suffer the electromagnetic attraction and the spin repulsion. The photon-couple total vector potential, total electric field magnetic field, total spin and momentum all are zero, and the two photons energy should be absolutely transformed into mass of photon-couple, it is
where c is the light velocity, the condensed photon-couple is graviton, which should form a particle mass and gravitational field. (23), we can find the two photons should not be in the balance state, since they suffer the electromagnetic and the spin repulsion, but they can generate a new photon of vector potential ′ A and rotation angle frequency 2ω , i.e., ( ) ( ) ( )
The Multi-Photon Theory
In the above, we have given the single-photon structural model. In the following, we shall study the multi-photon process with the photon dynamics theory.
denotes the two photons that their motor direction, vector-potential A magnitude, rotation direction and rotation angular frequency ω are all the same, they can form a new photon that angular frequency and volume become double. In the process, the momentum and energy are conservative. With Equation (9), we have
by Equation (25), we obtain
with the Planck constant ( )
and
where 0 e and 0 g are the constants, and the Planck constant can be written as ( ) 
i.e., .
3) ( With the energy conservation and Equation (9), we have ( ) .
The process ( ) ( )
A denotes the two photons that their motor direction, vector-potential A magnitude, rotation direction and rotation angular frequency ω all are same, but their vector-potential A direction is opposite, they can form a neutral particle d, its mass 
The Macroscopic Electromagnetic Field Structural Model
In the photon structural model, we have obtained the electric field R E and L E for the right-handed and left-handed photon, they are ( ) 
its real part and imaginary part express the electric field of y e and x e components, respectively. The electric field of linear polarization photon is the superposition of right-handed and left-handed photon electric field R E and
or ( )
The macroscopic electromagnetic field are the the superposition of all photons electromagnetic field, they are 
The macroscopic electromagnetic field satisfy the Maxwell equations.
The Electron Structural Theory
Firstly, we define a new function ( )
We think electron is made up of plenty of photons, which rotate around the ball center at different angular frequency ω , and are sphere-symmetry distribution in space. These photons in electron are divided into two categories.
One kind is the non-condensation photons, which their vector potentials A direction are same at the same space point r , it is shown in Figure 7 . The non-condensation photons form the electron electric field, charge and spin.
Another kind is the condensation photons, which are formed by the two photons of vector potential A and − A condensed into photon-couple, and the condensation photon-couple form the electron mass.
For the photon of rotation angle frequency ω , at θ angle, its vector potential A can be written as: 
where θ e , r e and ϕ e are the unit vectors in the θ , r and ϕ direction, respectively. From Equations ( (45) and (46)), we can find the photon in electron generate electric field along the r −e direction, it is a emanative field and can be observed and tested, its magnetic field along the ϕ e direction, it is a closed field, since the magnetic fields are symmetry distribution when the electron relative rest, it can not be observed and tested. when the electron is in movement, the magnetic fields sphere-symmetry distribution should be destroyed, it can be observed and tested, i.e., movement charge produces magnetic field.
2) the electron electric field and charge
With the electron structural and the photon electric field, we can calculate the electron electric field, and give the electron charge, the electron electric field can be written as:
where ( ) , n r ω is the non-condensable photon numbers distribution of unit frequency at space r and frequency interval i.e., In electron, the photon spin of rotation angle frequency ω is
With Equation (53), we obtain the electron spin 2 S =  . Therefore, when the 
.e., the electron spin projection change comes from the electron rolling-over along the symmetry axis. In electron, the photon vector potential A are (44) and (58), respectively, the electron spin projections are 2  and 2 −  .
4) the electronic mass
The two photons of vector potential A and − A can condense into photoncouple when they rotate at the same angle frequency ω , it is shown in Figure 6 .
The two photon energy should be transform mass, and the mass is
where c is the light velocity. The electronic mass is the sum of all condensation photon-couples mass, it can be written as: 
where 0 a , 0 b , e n and g are undetermined parameters, the electronic mass is related to them.
The Proton, Neutron and Neutrino Structural Theory
With the electron structural theory, we can give the proton, neutron and neutrino structural, they are also made up of lots of photons, and they have a definite spatial distribution.
1) the proton structural theory
Comparing proton with electron, they have the same spin, but their charges 
With Equations (47), (48) and (67), we can obtain the proton electric field It is similar to calculation electron mass, the proton mass is from the condensation photon-couple numbers density ( ) 
then the proton mass is ( )
2) the neutron structural theory
For the neutron, it is made up of vast photons. It has the same spin with electron and proton, but it has not charge, and its mass is n p m m ≈
. We know particle mass is from the distribution of condensation photon-couple, particle spin and charge are from the distribution of non-condensable photons. The particle diffuse electric field can be observed, it has the charge effect, the particle annular electric field can not be observed, it has not the charge effect. In neutron,
its photon vector potential A should be ( ) 
From Equation (76), we find the elementary particle mass is quantized.
3) the neutrino structural theory
Comparing neutrino with neutron, they have not charges, and spins are 1 2 , the neutron has mass, but the neutron has not mass. So, the photon couple numbers density of neutron is zero, and the non-condensable photons numbers density ( ) , n r ω (Equation (54)) is same with electron, proton and neutron, then they have the same spin. The neutrino photon vector potential A is (70) or (71), which is corresponding to neutrino spin projection 2  and 2 −  . If neutrino has less mass, its condensation photon-couple numbers density is not zero, it is should be detected further by experiment. 2) The π + meson structure
The Meson
The π + meson has mass and positive charge, but has not spin. We know the non-condensation photons distribution produce particle charge and spin, and the condensation photons distribution produce particle mass. So, the π + meson should has two kinds of photon vector potentials, they are ( ) 
3) The π − meson structure
The π − meson has mass and negative charge, and has not spin, it also has two photon vector potentials, they are ( ) 
